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Ｘ線管電圧は15kV および50kV，電流は240μA および20μA，検出強度は12.0 〜 80.0cps，定量
補正法はスタンダードレスである。
３－２－２．下地材料および漆塗膜の内部状態・塗り構造の観察







500℃ で12秒間熱分解させた上で GC/MS に導入した。測定装置は熱分析装置（フロンティア・
ラボ製 PY-2020D）とガスクロマトグラフ（Agilent 製 HP6890N），質量分析装置（Agilent 製
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キーワード：元寇；弘安の役 （Genko-attack; Ko-an war （1281yr.））；漆製品（urushi objects）；
　　　　　　漆塗弓（urushi coating bow）；乾性油（dried oil）；密陀技術（Mitsuda technique）；
保存科学　No. 50238 北野　信彦・本多　貴之・松尾　昭子・高妻　洋成
In recent years, many urushi objects have been excavated at Takashima Underwater Site. 
These objects are thought to have been used in the Mongolian attack on Japan in 1281. Several 
analyses and observation using a microscope were conducted. 
As a result, some techniques different from traditional Japanese ones were found to have 
been used in making these objects. 
(1) Bone powder was found to have been mixed into the foundation. This is an ancient 
Chinese technique.
(2) The thick black urushi layers of some bows contained many particles of red lead pigment 
(Pb3O4). 
(3) Elemental analysis by Py-GC/MS revealed that these black urushi layers  were composed 
of urushiol. Moreover, much dry oil had been blended into the urushi. 
(4) It is known that mixing lead pigment into urushi reduces the fluidity of urushi which gains 
a certain creamy effect. This produces a certain amount of thickness in the urushi film but 
decreases the durability of the hardened film.
(5) Although boiling is one way to harden dry oil like paulownia oil as a coating film, another 
method that has been traditionally used is to add lead pigment into dry oil. This is known 
as mitsuda technique. 
(6) It is possible that this technique was chosen because it was effective in mass producing 
weapons like bows and other expendable items. 
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